
__________
Research by BNL investigators was performed under the auspices of the U.S. Department of Energy under Contract
No. DE-AC02-98CH10886.

BNL-62986

SCALING PROPERTIES OF THE CRITICAL NUCLEUS IN CLASSICAL AND DENSITY
FUNCTIONAL NUCLEATION THEORIES

R. McGraw and A. Laaksonen

Proceedings of the 14th International Conference on Nucleation and Atmospheric Aerosols, pp.
85-88, Elsevier Science Ltd., Oxford, UK, 1996.

Scaling relations are developed for the number of molecules in the critical nucleus, g*, and the nucleation
barrier height, W*.  Density functional (DF) calculations for vapor-liquid nucleation confirm these
relations and show systematic departure of the ratio W*/(g* ∆µ) from its classical value, 1/2, with
increasing difference in the chemical potential between the supersaturated vapor and bulk condensed
phase,  ∆µ.  Discrepancies between classical and DF nucleation theories and between the classical theory
and experiment are interpreted using these results.


